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Abstract
Background:  In this cross-sectional study the association between psychosocial stress,
demoralization and the consumption of psychotropic substances in veterinarians was examined
using data from a sample of 1,060 subjects (52.7% response).
Methods: Multiple logistic regression models were used to determine risk factors for psychosocial
stress, demoralization, tobacco consumption ( 10 items/day), high-risk alcohol consumption (men
> 20 g pure alcohol/day, women > 10 g pure alcohol/day), binge drinking, problem drinking
according to CAGE and regular medical drug intake (at least weekly).
Results: Intense psychosocial stress is a risk factor for binge drinking and for regular drug use. High
demoralization values are associated with tobacco consumption, problem drinking and regular drug
intake. The probability of a high demoralization value increased with intense psychosocial stress.
Practicing veterinarians are more frequently affected by psychosocial stress and have a greater risk
of alcohol or drug consumption than veterinarians working in a non-clinical area of work (e.g.
Department of Veterinary Services, Industry).
Conclusion:  The findings support the hypothesis of complex interrelationships between
psychosocial stress, demoralization and the consumption of psychotropic substances in the
veterinary profession and underscore the need of further research.
Background
Veterinarians are exposed to a variety of risks at work.
These include injuries by the animals being treated, traffic
and travel accidents and diseases of the skin and respira-
tory tract [1-3]. Moreover, a study from New Zealand [4]
and one longitudinal Australian study [5] report a consid-
erable amount of stress in the veterinary profession. In
Germany very little is known about this topic. Only one
study by Trimpop et al. [6] on accident rates in veterinary
surgeries also examined job-related stress and job satisfac-
tion.
Furthermore, there is evidence in the literature that psy-
chosocial stress at work may be a risk factor for the con-
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sumption of psychotropic substances. One large study
from northern Germany found a significant association
between psychosocial stress at the workplace and nicotine
dependence [7]. Another prospective study from Britain
[8] as well as a cross-sectional study from Russia, Poland
and the Czech Republic [9] found an association between
psychosocial stress and problematic alcohol consump-
tion.
In addition, there is literary evidence that psychosocial
stress at work may be a risk factor for a poor psychological
state. The results of the prospective Gazel cohort study
strongly support the possibility that psychosocial factors
at work are predictive of depressive symptoms [10,11]. A
German study on 430 medical doctors found an associa-
tion between the consumption of substances and a poor
psychological state [12]. Disturbances in the psychologi-
cal state, like depressive symptoms, were also observed in
veterinarians in the study from New Zealand [4].
It may also be taken into consideration, that veterinarians
have access to prescription drugs. One case report pub-
lished by Lundberg [13] describes the history of a German
veterinary surgeon, which started to use intravenous mor-
phine to reduce stress and got addicted for seven years.
However, the association between stress and the con-
sumption of psychotropic substances has not yet been
examined for veterinarians.
The present study on veterinarians investigates associa-
tions between psychosocial stress, demoralization and the
consumption of tobacco, alcohol and medical drugs.
Materials and methods
Study population
In 2006 (April/May), a self-administered questionnaire
was sent to 2,012 veterinarians in Hamburg, Bremen, Sch-
leswig-Holstein and Mecklenburg-Western Pomerania.
1,136 veterinarians participated. Complete information
was provided by 1,060 subjects (response rate 52.7%).
By using the registration data from the Federal Veterinar-
ian Council [14], responders could be compared with all
registered veterinarians regarding age and sex. The propor-
tion of women in the present study (52.9%) was higher
than in the whole population of German veterinarians
(46.8%). No statistically significant difference was found
for sex or age. Therefore the sample can be accepted as rep-
resentative.
Measures
Demographic information was collected including data
on gender, age, type of work, weekly working hours and
the number of years of professional work.
Psychosocial stress during the previous 30 days was deter-
mined with a self-developed score. There are valid and
reliable models and instruments for the evaluation of psy-
chosocial stress in the literature, e.g. the job demand –
control Model [15] or Siegrist's model of effort-reward
imbalance at work (ERI) [16]. But no suitable instrument
was found for the audience of our study, because these
models are developed to evaluate psychosocial stress in
general irrespective of the mode of work or the profession.
The focus of our study was to determine special work
demands and occupational stressors in the work field of
veterinarians in Germany. Furthermore established
instruments refer to employees, but veterinarians are
often self-employed.
A literature search was used to identify situations of the
normal job routine and to identify studies and question-
naires with an focus on stress in the veterinary profession
[1-3,5,6]. With this background, 15 Items have been
established. Three items were adapted from the German
version of the ERI questionnaire and two items were
adapted from another study on veterinarians [6] using a
slightly changed format. The remaining items have been
developed on the basis of the results of a two-day-coach-
ing to reduce stress and to increase traffic safety for veteri-
narians, initiated by the Institution for Statutory Accident
Insurance and Prevention in the Health and Welfare Serv-
ices [17]. To test the items expert interviews with three vet-
erinarians have performed. The final version of the scale
consisted of the following items:
￿ „I am under constant time pressure due to a heavy work-
load.“ (ERI1)
￿ „I am often pressured to work overtime.“ (ERI4)
￿ „Over the past few years, my job has become more and
more demanding.“ (ERI6)
￿ „During my work I am afraid of injuries and infections.“
￿ „Sometimes I have to deal with difficult customers.“
￿ „It happens that my customers call at night.“
￿ “I guarantee my customers that I am available 24 hours
a day.“
￿ „The cooperation with my colleagues is sometimes diffi-
cult.“ [6]
￿ „There is a strong competition in my job routine.“
￿ „At the weekends I have to work in the emergency veter-
inary service.“Journal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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￿ „It is hard to find a regulation for holidays which corre-
sponds to my needs.“
￿ „I have difficulties in balancing my professional life and
private life.“ [6]
￿ „I think I don't have sufficient free time.“
￿ „I worry about my professional future.“
￿ “My professional achievements do not gain enough rec-
ognition.”
The scale to measure psychosocial stress refers to the
stress-strain concept of Rohmert and Rutenfranz [18,19].
Within this concept, stress or stressors are defined as exter-
nal factors, which have an psychogenic effect and strain is
defined as the individual consequences of these external
factors in a person, depending on the individual condi-
tion of the person.
Therefore the questions are answered in two steps. First,
subjects disagree or agree whether or not the item
describes a typical experience of their work situation. Sec-
ondly, subjects who agree are asked to evaluate to what
extent they feel distressed. Each item could be answered
using one of 5 replies reaching from 0 = "Disagree, and I
am not at all distressed" to 4 = "Agree, and I am very dis-
tressed". The scale was tested in a pretest. The items gave a
Cronbach's α = 0.86, indicating that they are reliable. The
score for psychosocial stress was calculated by adding the
points for each item. The higher the score values were, the
more perceived demands are experienced as stressful. The
observed range of psychosocial stress was 1–53 points.
Values in the upper third (37 to 53 points) of the observed
range were classified as intense psychosocial stress, values
from 19–36 as intermediate stress and values from 0–8 as
low.
A short form with 7 items of the Psychiatric Epidemiology
Research Interview (PERI) Demoralization Scale was used
to determine the psychological state [20,21]. Demoraliza-
tion describes a non-specific indicator for disturbances in
the psychological state and is accompanied by feelings
such as despondency, discouragement and a negative self-
assessment [20,21]. The 7 items in the scale record the
occurrence of the symptoms of demoralization during the
previous 30 days; possible answers range from 0 = "almost
never" to 4 = "almost always". The direction of the rating
had to be inverted for two items (0 = "almost always", 4 =
"almost never"). The 7 items yielded a Cronbach's α =
0.81, indicating that they are reliable. A sum score was
constructed by adding the points for each item; the
observed range was 0–24 points. The higher the score val-
ues were, the more the veterinarians were suffering from
demoralization. For the statistical analysis, we collapsed
the sum score into 3 levels: high demoralization values
(17 to 24 points), intermediate demoralization values (9–
16 points) and low demoralization (0–8 points).
In accordance with the definition of the World Health
Organization, persons who had consumed fewer than 100
items of tobacco goods during their lives were defined as
non-smokers [22]. Former smokers are persons who have
consumed more than 100 items during their lives, but
who have abstained during the previous 30 days. Smokers
are persons who have consumed tobacco goods during
the previous 30 days. The average number of tobacco
items smoked per day by smokers was recorded with a fre-
quency-quantity index. A similar index has been used in
other studies and has proved to be valid [12,22].
The average amount of pure alcohol in gram per day con-
sumed during the previous 30 days was recorded with a
drink-specific (beer, wine or sparkling wine, spirits) fre-
quency-quantity index [23,24]. On the basis of the thresh-
old values of the German Society for nutrition, the
thresholds for high-risk alcohol consumption were taken
as > 20 g pure alcohol per day for men and > 10 g pure
alcohol for women [25].
Information on binge drinking was recorded separately by
asking for the frequency of consumption of five or more
glasses of alcoholic drinks on a single occasion during the
previous 30 days [23]. Regular binge drinking was defined
as binge drinking at least once per week.
The alcohol screening test CAGE according to Ewing [26]
was used in the study (possible scores 0 to 4). The CAGE
questions are: (1) "Have you ever felt you should cut
down on your drinking?" (2) "Have people annoyed you
by criticizing your drinking?" (3) "Have you ever felt bad
or guilty about your drinking?" (4) "Have you ever had a
drink first thing in the morning to steady your nerves or to
get rid of a hangover?" If two or more of these questions
are answered with "yes", this is an indicator for alcohol-
ism or problem drinking (score ≥ 2). Because of its short-
ness and easy handling, the CAGE test is very suitable for
a self-administered questionnaire and has been described
as a valid instrument in other studies [27,28].
Drug intake during the previous 30 days was recorded sep-
arately for tranquilizers or sedatives, appetite suppressants
or stimulants, analgesics and neuroleptics. These groups
of drugs are often mentioned in the context of abuse and
dependency or misuse [29]. Finally, it was asked whether
the drug intake was medically necessary and prescribed
for a chronic disease. Regular intake is defined as use of
medical drugs at least once per week.Journal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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20 veterinarians were selected for the pretest; they were
excluded from the later data analysis. As one veterinarian
changed address, the sample size was reduced to 19. 10
subjects (52.6%) participated in the pretest. Only minor
changes to the questionnaire had to be made after the pre-
test.
Statistical analysis
The data were described with univariate and descriptive
analytical methods. Multivariate analysis was calculated
with multiple logistic regression models for the following
dependent variables (all variables had been dichot-
omized):
￿ Intense psychosocial stress
￿ High demoralization values
￿ Tobacco consumption ≥ 10 items per day
￿ High-risk alcohol consumption
￿ Binge drinking at least once a week
￿ Problem drinking (CAGE score ≥ 2)
￿ Regular drug use
Model construction was performed stepwise. Variables
with p > 0.1 were excluded if they failed to change the
odds ratio (OR) of other variables [25]. The level of signif-
icance was set at p < 0.05. The 95% confidence interval
(95% CI) is given. In general the unexposed group (low
score) was used as reference group. For the variable "pro-
fessional work", the category "non-clinical area of work"
was selected as reference group, to allow for a comparison
between practicing veterinarians and other veterinarians.
For the variable "working hours", the category "21–40 h
per week" was defined as reference, as the average number
of weekly working hours for people in full employment in
Germany is 39.9 h [30]. All analyses were carried out
using SPSS Version 11.5.1. The study protocol was
approved by the ethics committee of the Hamburg Medi-
cal Council.
Results
The study population is described in Table 1. Most of the
veterinarians (39.6%) were between 35 and 44 years old.
About half (49.9%) of the study participants were practice
owners, 22.5% were employed in a practice and 27.5
worked in a non-clinical area (Department of Veterinary
Services, Animal Feed, Nutrition or Pharmaceutical Indus-
try, Official Ante- and Post-mortem Meat Inspection, Uni-
versity). The average working hours were 47.9 h per week
and 14.5% of the subjects worked more than 60 h per
week.
Psychosocial stress and demoralization
For psychosocial stress the respondents rated the items
"time pressure due to a heavy workload" (26.7%), "diffi-
culties in balancing professional life and private life"
(24.1%), "dealing with difficult customers" (22.5%) and
"insufficient free time" (22.4%) as highly or very highly
stressful (no table). Overall 8.3% of subjects reported
intense psychosocial stress (Table 1). Veterinarians in the
intermediate age group more often reported psychosocial
stress than their colleagues aged over 54 (35 to 44 years:
OR 2.3, 95% CI 1.0–5.0; 45 to 54 years: OR 3.2, 95% CI
1.4–7.2). Practice owners (OR 5.8, 95% CI 2.4–22.9) and
veterinarians employed in a practice (OR 7.4, 95% CI 2.0–
16.7) are more frequently affected than veterinarians
working elsewhere. The probability of intense psychoso-
cial stress increased with the number of working hours
(41–60 h: OR 5.2, 95% CI 1.8–14.6; > 60 h: OR 16.4, 95%
CI 5.7–47.8) (Table 2).
On the Demoralization Scale 17.1% of respondents rated
that they are almost always/frequently dissatisfied with
themselves; 16.7% rated that they are almost never/rarely
optimistic and confident and 15.6% almost never/rarely
feel proud (no table). Overall 5.8% of subjects gave high
demoralization values (Table 1).
Veterinarians who work fewer than 21 h per week are
almost twice as frequently affected by demoralization
(11.1%) than others. However, this difference is not sta-
tistically significant. Working more than 60 h per week
has a protective effect on demoralization (OR 0.3, 95% CI
0.1–0.7). The probability of high values for demoraliza-
tion increases with increasing psychosocial stress (Table
2).
Tobacco consumption
More than half (55.3%) of veterinarians are non-smokers;
25.5% are former smokers; 19.2% are smokers.
8.8% consumed ≥ 10 items of tobacco goods per day
(Table 1). This high level of consumption was found
about twice as often in men than in women (OR 2.1; 95%
CI 1.4–3.3). Subjects with high demoralization values
more often consumed ≥ 10 items per day (OR 2.8, 95% CI
1.3–6.0). Age, professional work, working hours and psy-
chosocial stress had no effect on tobacco consumption
(no table).
Consumption of alcoholic drinks
4.1% of veterinarians had been abstinent for at least a
year; 8.6% had consumed no alcoholic drink within the
previous 30 days and 87.3% had consumed alcoholJournal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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within this period. The consumers included 90.8% of
men and 84.1% of women.
Most of the veterinarians consumed various forms of alco-
holic drinks (beer, wine or spirits) during the previous 30
days. Men consumed a mean of 15.9 g (± 17.1 g) pure
alcohol per day and women 9.2 g (± 12.3 g) per day (no
table).
High-risk Alcohol Consumption
31.9% of the subjects practiced high-risk consumption
(Table 1). Women practiced high-risk consumption more
Table 1: Central Study Variables (n = 1060)
N%
Gender Men 499 47.1
Women 561 52.9
Age ≤ 34 years 175 16.5
35 – 44 years 420 39.6
45 – 54 years 259 24.4
≥ 55 years 206 19.5
Professional work Non-clinical area of work1 292 27.5
Practice owner 529 49.9
Employee in a practice 239 22.6
Working Hours ≤ 20 h per week 72 6.8
21–40 h per week 261 24.6
41–60 h per week 573 54.1
≥ 60 h per week 154 14.5
Psychosocial Stress Low (points 1–18) 499 47.1
Intermediate (19–36 points) 473 44.6
Intense (37–53 points) 88 8.3
Demoralization Low (0–8 points) 611 57.6
Intermediate (9–16 points) 388 36.6
High (17–34 points) 61 5.8
Tobacco Consumption No tobacco consumption 857 80.8
Tobacco Consumption: 1–9 items per day 110 10.4
Tobacco Consumption: ≥ 10 items per day 93 8.8
Alcohol Consumption No alcohol consumption 135 12.7
Low-risk alcohol consumption 587 55.4
High-risk alcohol consumption 338 31.9
Binge drinking (≥ 5 intakes in one drinking situation) On no day 828 78.1
1 to 3 times during the previous 30 days 459 15.0
Regular (at least weekly) 73 6.9
CAGE Test Score < 2 922 87.0
Score ≥ 2 (problem drinking) 138 13.0
Drug Use No intake 452 42.6
1 to 3 times during the previous 30 days 398 37.5
Regular intake (at least weekly) 210 19.8
Drugs Prescribed by Doctor 1 to 3 times during the previous 30 days 12 1.1
Regular intake (at least weekly) 41 3.9
1Department of Veterinary Services, Animal Feed, Nutrition or Pharmaceutical Industry, Official Ante- and Post-mortem Meat Inspection, 
UniversityJournal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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frequently than men (OR 1.3, 95% CI 1.0–1.8). High-risk
alcohol consumption was found more often in practice
owners than in veterinarians employed in a practice or
working elsewhere (OR 1.4, 95% CI 1.2–2.1) (Table 3).
Binge Drinking
21.9% of the veterinarians reported binge drinking on at
least one occasion during the previous 30 days. 6.9%
reported regular binge drinking, i.e. at least once a week
(Table 1).
Binge drinking was found more often in men than in
women (OR 5.1, 95% CI 2.8–9.3). Veterinarians under
intense psychosocial stress are about twice as often
affected than their colleagues (OR 2.2, 95% CI 1.1–4.5)
(Table 3).
The CAGE Alcohol Screening Test
Overall 13.0% of the veterinarians screened positive for
problem drinking according to CAGE (Score ≥ 2) (Table
1). The rate of positive screening results among men was
15.2% and among women 11.1%. However, this differ-
ence is not statistically significant. Men who screened pos-
itive according to CAGE consume a mean of 33.6 g (± 13.0
g) pure alcohol per day and women consume a mean of
24.6 g (± 19.0 g) per day (no table).
Veterinarians who are practice owners are more often
affected than veterinarians with other occupations (OR
1.7, 95% CI 1.1–2.5). On the contrary, veterinarians
employed in a practice are more rarely identified as prob-
lem drinkers (OR 0.5, 95% CI 0.3–0.9). For veterinarians
with intermediate values for demoralization, the OR was
1.6 (95% CI 1.1–2.4). For high demoralization values, the
OR increased to 3.4 (95% CI 1.8–6.5) (Table 3).
Medical Drug use
57.4% of the veterinarians had taken a drug from one of
the relevant groups within the preceding 30 days. 5.0% (n
= 53) of the drugs had been medically prescribed by a doc-
tor. About one in five (19.8%) used one of the drugs reg-
ularly, i.e. at least once a week (Table 1).
￿ 18.3% of the veterinarians regularly used analgesics.
4.2% had a prescription for these and one of this persons
used an opioid (Tramadolor).
Table 2: Adjusted Odds Ratios for Intense Psychosocial Stress and for High Demoralization Values
Intense Psychosocial Stress Variables in the Model % Crude OR (95% CI) Adjusted OR* (95% CI)
Age ≤ 34 years 8.6 2.1 (0.8–4.8) 1.7 (0.6–4.8)
35 – 44 years 8.6 2.1 (0.9–4.3) 2.3 (1.0–5.0)
45 – 54 years 10.8 2.7 (1,2–5.8) 3.2 (1.4–7.2)
≥ 55 years 4.4 1 1
Professional Work Non-clinical area of work1 1.4 1 1
Practice owner 11.2 9.0 (3.2–25.1) 5.8 (2.0–16.7)
Employee in practice 10.5 8.4 (2.9–24.5) 7.4 (2.4–22.9)
Working Hours ≤ 20 h per week 4.2 2.8 (0.6–12.8) 2.4 (0.5–10.9)
21–40 h per week 1.5 1 1
41–60 h per week 7.5 5.2 (1.9–14.7) 5.2 (1.8–14.6)
≥ 60 h per week 24.7 21.0 (7.3–60.3) 16.4 (5.7–47.8)
High Demoralization Values Variables in the Model % Crude OR (95% CI) Adjusted OR* (95% CI)
Working Hours ≤ 20 h per week 11.1 2.2 (0.8–5.5) 1.8 (0.7–4.7)
21–40 h per week 5.4 1 1
41–60 h per week 5.2 1.0 (0,5–1.9) 0.5 (0.2–1.0)
≥ 60 h per week 5.8 1.1 (0.5–2.6) 0.3 (0.1–0.7)
Psychosocial Stress Low (1–18 points) 2.4 1 1
Intermediate (19–36 points) 5.7 2.5 (1.2–4.9) 3.3 (1.6–6.8)
Intense (37–53 points) 25.0 13.5 (6.4–28.6) 24.8 (10.5–58.4)
* Gender and Working Years had no effect.
** Gender, Age, Professional Work, Working Years had no effect.
1Department of Veterinary Services, Animal Feed, Nutrition or Pharmaceutical Industry, Official Ante- and Post-mortem Meat Inspection, 
UniversityJournal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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Table 3: Adjusted Odds Ratios for the Outcome Measures for the Consumption of Alcoholic Drinks
High-risk Alcohol Consumption Variables in the Model % Crude OR (95% CI) Adjusted OR* (95% CI)
Gender Male 30.3 1 1
Female 33.3 1.2 (0.9–1.5) 1.3 (1.0–1.7)
Professional work Non-clinical area of work1 29.1 1 1
Practice Owner 36.5 1.4 (1.0–1.9) 1.4 (1.1–2.0)
Employee in a Practice 25.1 0.8 (0.6–1.2) 0.8 (0.5–1.1)
Regular Binge Drinking Variables in the Model % Crude OR (95% CI) Adjusted OR** (95% CI)
Gender Male 11.8 5.2 (2.9–9.5) 5.1 (2.8–9.3)
Female 2.5 1 1
Psychosocial Stress Low (1–18 points) 6.0 1 1
Intermediate (19–36 points) 6.6 1.1 (0.7–1.8) 1.0 (0.6–1.8)
Intense (37–53 points) 13.6 2.5 (1.2–5.0) 2.2 (1.1–4.5)
Problem Drinking (CAGE ≥ 2) Variables in the Model % Crude OR (95% CI) Adjusted OR*** (95% CI)
Professional Work Non-clinical area of work1 11.3 1 1
Practice owner 17.0 1.6 (1.1–2.5) 1.7 (1.1–2.5)
Employee in a practice 6.3 0.5 (0.3–1.0) 0.5 (0.3–0.9)
Demoralization Low (0–8 points) 10.5 1 1
Intermediate (9–16 points) 14.9 1.5 (1.0–2.2) 1.6 (1.1–2.4)
High (17–34 points) 26.2 3.0 (1.6–5.7) 3.4 (1.8–6.5)
* Age, working hours, psychosocial stress and demoralization had no effect.
** Age, professional work, working hours, working years and demoralization had no effect.
*** Gender, age, working hours, working years and psychosocial stress had no effect.
1Department of Veterinary Services, Animal Feed, Nutrition or Pharmaceutical Industry, Official Ante-and Post-mortem Meat Inspection, 
University.
Table 4: Adjusted Odds Ratios for Regular Drug Use
Regular Use Variables in the Model % Crude OR (95% CI) Adjusted OR* (95% CI)
Gender Male 16.0 1 1
Female 23.2 1.6 (1.2–2.2) 1.4 (1.0–2.0)
Professional Work Non-clinical area of work1 15.4 1 1
Practice owner 18.5 1.2 (0.8–1.8) 1.2 (0.8–1.7)
Employee in a practice 28.0 2.1 (1.4–3.3) 1.6 (1.0–2.6)
Psychosocial Stress Low (1–18 points) 14.4 1 1
Intermediate (19–36 points) 22.8 1.8 (1.3–2.4) 1.4 (0.9–2.0)
Intense (37–53 points) 34.1 3.1 (1.8–5.1) 1.9 (1.1–3.4)
Demoralization Low (0–8 points) 13.4 1 1
Intermediate (9–16 points) 27.1 2.4 (1.7–3.3) 2.0 (1.4–2.8)
High (17–34 points) 37.7 3.9 (2.2–6.9) 2.9 (1.6–5.3)
* Age, working hours, working years had no effect.
1Department of Veterinary Services, Animal Feed, Nutrition or Pharmaceutical Industry, Official Ante-and Post-mortem Meat Inspection, 
University.Journal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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￿ 1.3% of the veterinarians regularly used sedatives or
tranquilizers. With a single exception, this was in the form
of self-medication.
￿ 1.6% of the veterinarians regularly used antidepressives.
0.7% of these drugs had been prescribed.
￿ 0.4% (n = 4) of the veterinarians took appetite suppres-
sants or stimulants without a medical prescription. Three
of these four individuals are women. However, these
preparations were not consumed regularly.
￿ 0.2% (n = 2) of the veterinarians took neuroleptics. One
of these individuals did this regularly on medical prescrip-
tion
￿ In summary 2.4% (n = 25) had used drugs with a psy-
chotropic effect (tranquilizer, antidepressives, opioid,
neuroleptics) within the preceding 30 days and 2.0% (n =
21) did this regularly (no table).
Table 4 shows the results for regular medical drug intake.
Women (OR 1.4, 95% CI 1.0–2.0) and employees in prac-
tices (OR 1.6, 95% CI 1.0–2.6) more regularly took drugs.
Intense psychosocial stress (OR 1.9, 95% CI 1.1–2.8) and
intermediate (OR 2.0, 95% CI 1.4–2.8) and high demor-
alization values (OR 2.9, 95% CI 1.6–5.3) are risk factors
for regular drug use.
Discussion
Our study is the first approach to investigate the associa-
tion of psychosocial stress, demoralization and the con-
sumption of psychotropic substances in the veterinary
profession. Due to the limited knowledge in this field we
conducted a cross-sectional study using self-administered
questionnaires. We obtained a high response rate of about
53% and we could find no differences between the
responders and the non-responders in sex or age. Never-
theless there might be some bias due to the selection of
non-responders.
Self-reported data on the consumption of alcohol,
tobacco and medical drugs may be biased in the direction
of what is socially desirable. For this reason, questions
and instruments like the CAGE test were used which had
already been proven in other studies on substance use.
To our knowledge the Demoralization Scale was used for
the first time to examine the association of disturbances in
the psychological state and the use of psychotropic sub-
stances.
We developed a job-specific score for psychosocial stress,
which has not been formally validated. This may limit the
generalizability of our results.
As changes with time cannot be considered in a cross-sec-
tional study, the OR can provide evidence for factors influ-
encing the results, but only restricted conclusions about
the causality of these correlations are possible. It would
therefore be desirable to confirm these findings by addi-
tional research.
Psychosocial stress and demoralization
Time pressure due to a heavy workload, difficulties in bal-
ancing one's professional and personal life, dealing with
difficult customers and insufficient free time were
regarded as causes of psychosocial stress. Veterinarians
working in practices were exposed to an increased risk.
More than two-thirds of the veterinarians in Germany are
working in a practice [14]. During their typical work-life,
veterinarians in practices deal with on-call duties and/or
emergency veterinary service at the weekends. On the
other hand most of the veterinarians are self-employed as
the practice owner and they have to acquire their custom-
ers to compete with other practices. In addition, veterinar-
ians in large animal practices have to deal with client
home visits to treat the animals and with customers (e.g.
farmers, rancher) under high economic pressure.
The probability of psychosocial stress increased with the
number of hours worked per week. Veterinarians work a
mean of 47.9 h per week, which is much higher than the
mean figure of 39.9 h per week for fully employed persons
in Germany [30].
Other studies have come to similar results. As mentioned
above Trimpop et al. [6] conducted a study on accidents
and stress in German veterinary practices. 778 veterinari-
ans participated in the study and it was shown that the
mean number of hours worked per week was 51.5 h and
that there was a correlation between the high number of
working hours and stress. Gardner and Hini [4] per-
formed a study on work-related stress in veterinarians in
New Zealand, in which 927 veterinarians took part
(response 48.6%). They concluded that veterinarians suf-
fer stress because of the number of working hours, the
expectations of their customers and from unexpected
events. In a longitudinal Australian study reported by
Heath [5], 124 veterinarians with 10 working years after
completing university were asked about their attitudes to
their profession. More than two thirds reported that they
suffered considerable stress from work and that they had
difficulty in combining their professional and personal
lives.
About 6% of veterinarians reached high values of demor-
alization. In other words, they often suffer from symp-
toms of demoralization. Demoralized veterinarians report
that they are often dissatisfied with themselves. AccordingJournal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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to Gardner und Hini [4], the expectation of themselves
was a factor which caused stress in veterinarians.
Risk factors for demoralization include moderate and,
especially, intense psychosocial stress. This is in accord-
ance with the hypothesis that psychosocial stress can trig-
ger disturbances in the psychological state. Demoralized
veterinarians often work ≤ 20 h per week. On the other
hand, a working time of ≥ 60 h per week has a protective
effect with respect to demoralization, after correction for
psychosocial stress. It should therefore be assumed that
there must be a complex interrelationship between work-
ing hours and demoralization which could not be clearly
mapped because of the cross-sectional design. For exam-
ple, demoralization may be caused by the lack of profes-
sional demands, if lack of work leads to low working
hours. Otherwise, it could be assumed that demoralized
people are not able to work more and that they therefore
reduced their working schedule or do not remain in the
profession. Other studies have not covered the relation-
ship between stress, working hours and demoralization.
Tobacco consumption
19.4% of veterinarians are smokers. The 2003 Telephone
Health Survey, based on a randomly generated sample of
8318 persons in the resident German-speaking popula-
tion (response rate 59.2%) measured the much higher
prevalence of 32.5% for smokers [31].
Veterinarians belong to the upper social class and the
1998 National Health Survey found that there are fewer
smokers in the social upper class (27.6%) than in the
social lower class (36.8%) or middle class (32.9%). The
1988 National Health Survey was performed using a writ-
ten questionnaire and a medical investigation on 7124
subjects; their social class was recorded using the Winkler
and Stolzenberg multidimensional index [32].
The 1995 microcensus found the lowest prevalence of
smoking in professional groups (teachers and doctors)
who were comparable to veterinarians with respect to
their educational standard. The microcensus is an official
representational statistic; 0.5% of the resident population
(95359 persons) were interviewed in 1995 on questions
including their smoking habits [33].
Men and demoralized individuals exhibit an increased
risk of consuming ≥ 10 items of tobacco goods per day.
Other studies have also concluded that men are more
often smokers and that they consume more cigarettes per
day than women [22,31,32,34]. The other studies did not
investigate any connection between demoralization and
tobacco consumption.
Alcohol consumption
90.5% of the men and 84.5% of the women had con-
sumed alcohol during the preceding 30 days. In the 2003
Epidemiological Survey on Substance Abuse, 8061 per-
sons (response 55%) in the resident German population
were asked about their consumption of illegal drugs, alco-
hol, tobacco and narcotics. It was found that 86.8% of the
men and 79.1% of the women drank alcohol during this
period [23]. According to this, veterinarians drink alcohol
more often than the rest of the population.
High-risk alcohol consumption, regular binge drinking and 
the CAGE test
In contrast to other studies, it was striking that the female
veterinarians more often reported high-risk consumption
than their male colleagues (33.3% versus 30.3%). How-
ever, the 1988 National Health Survey found that women
of high socioeconomic status (30%) more often practice
high-risk alcohol consumption than women of intermedi-
ate (14%) or lower status (9%). The influence of socioe-
conomic status is apparently less marked for the male
consumers (higher status: 35%, intermediate status: 29%,
lower status: 32%) [25].
According to Lademann and Kolip, high alcohol con-
sumption may be traditionally more a male role, but the
recent behaviour of women of higher socioeconomic sta-
tus may indicate that this level of alcohol consumption is
also compatible with the female role [34].
6.9% of veterinarians engage regularly in binge drinking.
These were mostly men. In the 2003 Epidemiological Sur-
vey on Substance Abuse, about twice as many persons
(12.9%) regularly practiced binge drinking, including a
majority of men [23].
The risk of regular binge drinking in veterinarians is mark-
edly increased for veterinarians under intense psychoso-
cial stress. Psychosocial factors at the workplace and
problematical alcohol consumption by men was also
investigated by a cross-sectional study using the data of
the pilot HAPIEE Study (Health, Alcohol and Psychoso-
cial factors In Eastern Europe). Data were analysed from
694 men from Russia, Poland and the Czech Republic. It
was found that there was a association between effort-
reward imbalance at work and increased alcohol con-
sumption [9]. Most recently, a cross-sectional study by
Frone [35] based on a sample of 2790 workers from the
National Survey of Workplace Health and Safety (U.S.)
(response rate 57%), explored the relations of 2 work
stressors (work overload and job insecurity) to employee
alcohol use. The results fail to support a relation between
work stressors and the overall measures of alcohol use,
but the results support a relation between work stressors
and alcohol use during the workday and after work [35].Journal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
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According to the CAGE test, the alcohol consumption of
13.0% of veterinarians is problematical. Problem drinkers
– both men and women – exhibit a mean alcohol intake
in excess of the threshold for high-risk alcohol consump-
tion. In addition, demoralization is a risk factor for prob-
lematical consumption according to CAGE.
In a study on substance use by doctors during practical
training, in which 431 persons (response rate 51%) pro-
vided information, the alcohol consumption of 13% was
problematical according to the CAGE test. This group also
more often reported that their psychological state was
poor or moderate [12].
In contrast, the prevalence of problematical consumption
according to CAGE in the general population is lower.
Kraus et al. [24] performed a study on alcohol use and the
association between onset of use and alcohol-related
problems in a general population sample in Germany. In
this study 7501 persons were asked about their alcohol
consumption. This was based on telephone interviews
between 1994 and 1996, using the CAGE test. According
to the CAGE test, 8.1% of the population were problem
drinkers.
A prospective British study investigated whether psycho-
social factors at the workplace influence problematical
alcohol consumption. 7372 civil servants (response 72%)
took part at all three times of data recording. A correlation
was found for men between problematical alcohol con-
sumption according to CAGE and effort-reward imbal-
ance at work. There was a similar trend for women,
although this was not significant [8].
Regular medical drug use
About one in five veterinarians (19.8%) reported regular
medical drug use, with analgesics being by far the most
important group. Women more often take drugs regularly.
Veterinarians in practice are more often affected than their
colleagues in a non-clinical area of work. Most of the
drugs are taken without medical prescription. The risk of
drug consumption is increased for persons under psycho-
social stress and for demoralized persons.
Other studies have reached similar conclusions. In the
study with doctors in training, 19.0% reported regular
use. Most of these were women. Analgesics were most
often taken. For 93% of subjects, the analgesics were taken
as self-medication [12].
In the 2003 Epidemiological Survey on Substance Abuse,
16.8% of persons regularly took drugs. Women reported
more regular drug intake. Analgesics were more often
taken than other drugs. In addition the Survey employed
four questions which reflected a drug-orientated way of
life. 6.8% of those questioned reported that they only felt
"half human" without drugs; 9.6% thought they were
unable to master the day without drugs; 7.3% could not
do without sedatives or tranquilizers in some situations
[29].
Conclusion
Complex interrelationships between psychosocial stress,
demoralization and the consumption of psychotropic
substances were identified.
Psychosocial stress is associated with binge drinking, with
regular medical drug consumption and with demoraliza-
tion. This, again, is in relation with tobacco consumption,
problem drinking and medical drug consumption. Firstly,
these results indicate that a strategy to cope with psycho-
social stress in the veterinary profession might be the con-
sumption of psychotropic substances. Secondly, these
results show that psychosocial stress might lead to distur-
bances in the psychological state in the form of demorali-
zation. And thirdly, demoralization itself may lead to an
increased consumption of psychotropic substances. That
means that it would be important to reduce psychosocial
stress in the veterinary profession, in order to reduce the
consumption of psychotropic substances and demoraliza-
tion. Therefore it is important to know which factors are
associated with psychosocial stress. The main factors
found in our study for psychosocial stress were time pres-
sure due to heavy workload, difficulties in balancing one's
professional and personal life, dealing with difficult cus-
tomers, insufficient free time and long working hours.
These factors should be considered if programs or strate-
gies to reduce psychosocial stress in the veterinary profes-
sion are implemented. Moreover, there were also
differences with respect to the professional work. Practic-
ing veterinarians, especially veterinarians owning a prac-
tice, are more frequently affected by psychosocial stress
and have a greater risk of drug or alcohol consumption.
These differences should also be considered.
However, due to the cross-sectional design of our study
the direction of the associations found is not clear, but the
findings underscore the need for examining the processes
linking psychosocial stress, demoralization and the use of
psychotropic substances by veterinarians. Further
research, e.g. in form of a longitudinal study, is needed to
confirm the causality of our findings.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
PS has made substantial contributions to conception and
design of the study. She has been involved in revising the
manuscript critically for important intellectual content.Journal of Occupational Medicine and Toxicology 2009, 4:4 http://www.occup-med.com/content/4/1/4
Page 11 of 11
(page number not for citation purposes)
She has given final approval of the version to be pub-
lished. AS has made substantial contributions to interpre-
tation of data. She has been involved in revising the
manuscript critically for important intellectual content.
She has given final approval of the version to be pub-
lished. AN has made substantial contributions to concep-
tion and design, as well as to analysis and interpretation
of data. He has been involved in drafting the manuscript.
He has given final approval of the version to be published.
MH has made substantial contributions to conception
and design, acquisition of data, as well as to analysis and
interpretation of data. She has been involved in drafting
the manuscript. She has given final approval of the ver-
sion to be published.
Acknowledgements
We wish to thank the Federal Veterinary Council (BTK) and the state vet-
erinary councils of Hamburg, Bremen, Mecklenburg-Western Pomerania 
and Schleswig-Holstein for support in transmitting the questionnaires and 
with the prior announcement of the study. Especially we want to thank all 
participating veterinarians for taking the precious time to complete and 
return the questionnaire.
References
1. Nienhaus A, Skudlik C, Seidler A: Work-related accidents and
occupational diseases in veterinarians and their staff.  Int Arch
Occup Environ Health 2005, 78:230-238.
2. Jeyaratnam J, Jones H, Phillips M: Disease and injury among vet-
erinarians.  Aust Vet J 2000, 78:625-629.
3. Landercasper J, Cogbill TH, Strutt PJ, Landercasper BO: Trauma
and the veterinarian.  J Trauma 1988, 28:1255-1259.
4. Gardner DH, Hini D: Work-related stress in the veterinary
profession in New Zealand.  N Z Vet J 2006, 54:119-124.
5. Heath TJ: Longitudinal study of veterinarians from entry to
the veterinary course to 10 years after graduation: attitudes
to work, career and profession.  Aust Vet J 2002, 80:474-478.
6. Trimpop R, Kirkcaldy B, Athanasou J, Cooper C: Individual differ-
ences in working hours, work perception and accident rates
in veterinary surgeries.  Work Stress 2000.
7. John U, Riedel J, Rumpf HJ, Hapke U, Meyer C: Associations of per-
ceived work strain with nicotine dependence in a community
sample.  Occup Environ Med 2006, 63:207-211.
8. Head J, Stansfeld SA, Siegrist J: The psychosocial work environ-
ment and alcohol dependence: a prospective study.  Occup
Environ Med 2004, 61:219-224.
9. Bobak M, Pikhart H, Kubinova R, Malyutina S, Pajak A, Sebakova H, et
al.: The association between psychosocial characteristics at
work and problem drinking: a cross-sectional study of men in
three Eastern European urban populations.  Occup Environ Med
2005, 62:546-550.
10. Niedhammer I, Goldberg M, Leclerc A, Bugel I, David S: Psychoso-
cial factors at work and subsequent depressive symptoms in
the Gazel cohort.  Scand J Work Environ Health 1998, 24:197-205.
11. Paterniti S, Niedhammer I, Lang T, Consoli SM: Psychosocial fac-
tors at work, personality traits and depressive symptoms.
Longitudinal results from the GAZEL Study.  Br J Psychiatry
2002, 181:111-117.
12. Dunkelberg S, Beelmann B, Stracke R, Quellmann C, Schwoon D,
Bussche H van den: Substanzgebrauch bei jungen Ärzten und
Ärztinnen.  Hamb Arztebl 2005:512-515.
13. Lundberg J: Der substanzabhängige Arzt.  Sozialpsychiatrische
Informationen 2005, 1:25-30.
14. Schöne R, Jöhrens C: Statistische Untersuchungen über die
Tierarzteschaft in der Bundesrepublik Deutschlad (Stand:
31.12.2004).  Dtsch Tierärzteblatt 2005:643-650.
15. Karasek R, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B:
The Job Content Questionnaire (JCQ): an instrument for
internationally comparative assessments of psychosocial job
characteristics.  J Occup Health Psychol 1998, 3:322-355.
16. Siegrist J, Starke D, Chandola T, Godin I, Marmot M, Niedhammer I,
et al.: The measurement of effort-reward imbalance at work:
European comparisons.  Soc Sci Med 2004, 58:1483-1499.
17. Kirkcaldy BD, Trimpop RM: Organisatorische und individuelle
Faktoren im Verkehrs- und Arbeitsunfallgeschehen in Tier-
arztpraxen.  Berufsgenossenschaft für Gesundheitsdienst und Wohl-
fahrtspflege. Hamburg 1997.
18. Ulich E: Arbeitspsychologie 5th edition. Stuttgart: Schäffer-Poeschel;
2001. 
19. Arbeitspsychologie in Krankenhaus und Arztpraxen – Arbeitsbedingungn,
Belastungen, Ressourcen 1st edition. Bern: Verlag Hans Huber; 2003. 
20. Strehmel P: Karriereplanung mit Familie – Eine Studie über Wissenschaft-
lerinnen mit Kindern 1st edition. Bielefeld: Kleine Verlag; 1999. 
21. Rehm J, Witzke W, Fichter M, Eiberger T, Koloska R: Was messen
psychiatrische Skalen? Ein empirischer Vergleich.  Diagnostica
– Göttingen 1988, 34:227-243.
22. Augustin R, Metz K, Heppekausen K, Kraus L: Tobacco use,
dependency and readiness to change. Results of the 2003
Epidemiological Survey of Substance Abuse.  Sucht 2005,
51:S40-S48.
23. Augustin R, Kraus L: Alcohol use, alcohol related problems and
trends. Results of the 2003 Epidemiological Survey of Sub-
stance Abuse.  Sucht 2005, 51:29-39.
24. Kraus L, Bloomfield K, Augustin R, Reese A: Prevalence of alcohol
use and the association between onset of use and alcohol-
related problems in a general population sample in Ger-
many.  Addiction 2000, 95:1389-1401.
25. Burger M, Mensink GB: Bundes-Gesundheitssurvey: Alkohol. Beiträge zur
Gesundheitsberichterstattung des Bundes Berlin: Robert Koch-Institut;
2003. 
26. Ewing JA: Detecting alcoholism. The CAGE questionnaire.
JAMA 1984, 252:1905-1907.
27. Beresford TP, Blow FC, Hill E, Singer K, Lucey MR: Comparison of
CAGE questionnaire and computer-assisted laboratory pro-
files in screening for covert alcoholism.  Lancet 1990,
336:482-485.
28. Mayfield D, McLeod G, Hall P: The CAGE questionnaire: valida-
tion of a new alcoholism screening instrument.  Am J Psychiatry
1974, 131:1121-1123.
29. Augustin R, Semmler C, Rösner S, Kraus L: Use and misuse of pre-
scription medications. Results of the 2003 Epidemiological
Survey of Substance Abuse.  Sucht 2005, 51:S49-S58.
30. European Commission: Employment in Europe 2003 – Recent Trends
and Prospects Luxembourg: Office for Official Publications of the Euro-
pean Communities; 2003. 
31. Lampert T, Burger M: Distribution and patterns of tobacco con-
sumption in Germany.  Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz 2005, 48:1231-1241.
32. Schulze A, Lampert T: Bundes-Gesundheitssurvey: Soziale Unterschiede
im Rauchverhalten und in der Passivrauchbelastung in Deutschland Berlin:
Mercedes-Druck; 2006. 
33. Helmert U, Borgers D: Rauchen und Beruf – Eine Analyse von
100000 Befragten des Mikrozensus 1995.  Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz 1998:102-107.
34. Lademann J, Kolip P: Schwerpunktbericht der Gesundheitsberichterstat-
tung des Bundes. Gesundheit von Frauen und Männern im mittleren Leben-
salter Berlin: Robert Koch-Insitut; 2005. 
35. Frone MR: Are work stressors related to employee substance
use? The importance of temporal context assessments of
alcohol and illicit drug use.  J Appl Psychol 2008, 93:199-206.